organizational method employed in this sample is that of and an estimate of the electromagnetic environment found in the specification. aboard the US Navy Aircraft carriers.
"tailoring" the EMI specifications for each equipment to the planation of each paragraph of Figure 1 follows and is anticipated usage. presented simply in the order encountered in Figure 1 , not
In this paper, the Naval Avionics Center Staff Engineer necessarily in order of significance.
for Electromagnetic Effects presents a typical tailored EMI
The applicable documents section (paragraph 2.0) of prospecification as used within the Naval Air Systems Comcurement specifications is often overlooked but forms a cormand to procure carrier based aircraft avionics. Included are nerstone upon which the entire EMI specification rests.
the rationale for and the explanation of each modification Paragraph 2.1 must contain those documents later referenced and an estimate of the electromagnetic environment found in the specification. aboard the US Navy Aircraft carriers.
The detailed requirements section (paragraph 3.0) forms the heart of any specification. In paragraph 3, all detailed Mil-STD-461B Part 1 states that the standards set forth performance requirements are stated. In Figure 1, Electromagnetic Compatibility Meeting. Modification of standard limits has a few pitfalls which U.S. Government work not protected by U.S. copyright should be carefully avoided. One is a change of emission limits without specifying whether the change applies to ference test of 3.3.17.5 is intended to determine how the broadband or narrowband limits or both. Another is the exsystem will behave if electromagnetic "noise" is impressed tension of frequency limits without defining emission limits on the chassis. This can happen if the chassis ground over the extended frequency range. The modifications shown deteriorates due to a broken ground strap or corrosion or in Figure 1 were arbitrarily chosen to illustrate proper tailorsimply during exposure to the EME found on Navy aircraft. ing. Serious consideration must be made before modifica- Spurious Response" which simply used the wording from Perhaps the one specification area which most confuses MIL-STD461A for the CS08 requirement. EMI specification writers is the tailoring of RS03 field
Another serious pitfall to be avoided is dual specification. levels. The RS03 modification of Figure 1 has evolved over When a specification contains two or more conflicting rea 4-year period and yet addresses the difficult Navy electroquirements, the supplier is free to choose the easier and magnetic environment (EME), yet recognizes the cost impact ignore the more difficult requirement. Blanket application of of test requirements above 200 vIm.
MIL-STD461 can and often does result in unintentional dual The EME of Table 3 .1 is specified for use by the supplier specification. For example, let us assume that a transmitter in all analyses and design considerations. In addition, the specification contains a stringent spurious output paragraph Navy reserves the right to perform tests at these levels. The in one section and elsewhere requires compliance with MILmodulation formats of Tables 3.1, 3.2, and 3.3 are not STD461. The CE06 requirement then will unintentionally associated with any particular emitters, but instead are form a dual specification and could negate the intended selected to be representative of the Navy EME. The high stringent requirement. This can be avoided only by carefully level RS03 test requirements are given in Table 3 .2 of reviewing the specification for conflict and then modifying Figure 1 . The levels of Table 3 .2 are limited to the appropriate EMI subparagraph by adding words such as 10.6mW/cm2 or 200 v/m in recognition that higher test "except as modified by 3.4.9.1" (where 3.4.9.1 represents levels frequently drive the cost of testing rapidly upward.
the desired performance). Also, if equipment is properly designed using Table 3 .1 and
The remainder of Figure 1 deals with paragraph 4 of the then successfully tested to the levels of Tables 3.2 and 3.3, specification which provides quality assurance requirements it will probably survive tests at the levels of a standard input (as defined in 3.2.10) degrades by greater than 6 dB from that measured without the susceptibility signal applied. 
ELECTROMAGNETIC INTERFERENCE (EMI)
TESTS -Compliance with the requirements of 3.3.17 and its subparagraphs shall be 3.3.17.3.9.1 AIRFRAME SHIELDING -The levels of Tables 3.1 and demonstrated by tests. These tests shall be performed in accordance with 3.3 may be reduced by 20 dB from 14 kHz through 20 MHz and 30 dB MIL-STD-462 as modified by this paragraph. from 100 MHz and higher except that the levels of Table 3 .1 shall not be reduced below 10.6 mw/cm2 (200 V/m) and the levels of shall be demonstrated by using MIL-STD-462 Test Method CS03 except be less than 10 x df for generator 1 and 20 x df for generator 2. that paragraphs 5.g and 5.j shall be replaced with the following:
(1) If the receiver has a preselector (bandpass filter before the (g) Generator 2 shall be initially set at a frequency that is df above mixer, the lower frequency (fl) shall be fl with an output equal to the applicable limit (specified in MIL-STD461) above the level obtained in step (d) 1-Pulse Amplitude Modulation.
2 -Microseconds. 3 -Pulse Width. 4-Pulses Per Second. 5-Peak Power Density for PAM signals is defined as the power density as measured with an average power measuring device if the generator is run CW; i.e., average power density within the pulse envelope. 6 -Volts Per Meter equivalent shown for reference only. 7 -Scan and Dwell refer to simulated antenna rotation. The signal shall be disabled except for the specified dwell. The signal shall be periodically enabled for the specified dwell time with the period equal to the specified scan time. 8 -Frequency ranges listed with more than one modulation shall be repeated as necessary to include all different modulation shown. 
